Physiotherapy in small animal medicine by Samoy, Yves et al.
Vlaams Diergeneeskundig Tijdschrift, 2016, 85 323Review   
     BSTRACT
The benefits of physiotherapy have been extensively demonstrated in human medicine. Al-
though physiotherapy has been performed in veterinary medicine for already several decades, 
it is only very recently that scientific research on this subject is increasing. The purpose of this 
paper is to give an overview of the different veterinary physiotherapeutic assessment and 
treatment techniques and possibilities, and correlate them to the data in the veterinary literature.
SAMENVATTING
De voordelen van fysiotherapie zijn reeds lang bekend in de humane geneeskunde. Ook in de dier-
geneeskunde wordt de therapie reeds enkele decennia toegepast, maar het is pas vrij recentelijk dat er 
ook wetenschappelijk onderzoek naar verricht wordt. Het doel van dit artikel is een overzicht te geven 
van de verschillende fysiotherapeutische mogelijkheden en technieken in de diergeneeskunde en deze 
te correleren aan de bevindingen die te vinden zijn in de literatuur. 
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INTRODUCTION
The benefits of physiotherapy in human medicine 
have been known for many decades and nowadays, 
it has been incorporated in the plan of care of con-
ditions, like cruciate ligament rupture (Anderson 
and Lipscomb, 1989; Shelbourne and Nitz, 1990; 
Shelbourne et al., 1991), fracture repair (Kristian-
sen et al., 1997; Sherrington and Lord, 1997; Diong 
et al., 2015), joint arthroplasty (Moffet et al., 2004; 
Denis et al., 2006), spinal surgery (Ostelo et al., 
2003; Ostelo et al., 2009) osteoarthritis (OA) (Dias 
et al., 2003), lower back pain (Aure et al., 2003) 
and many other conditions (Levine et al., 2005). 
Although physiotherapy has been used over twenty-
five years in veterinary medicine (Prydie and Hewitt, 
2015) and several studies have been published on how 
to perform animal physiotherapy (Bockstahler et al., 
2004; Zink and Van Dyke, 2013; Millis and Levine, 
2014), in the veterinary literature, physiotherapy is 
poorly documented.
The goal of this paper is to review the veterinary 
physiotherapeutic possibilities and to explore what is 
known on the effect of animal physiotherapy in the 
literature.
THE GOALS OF PHYSIOTHERAPY
Independent of the species, the goals of physiothe-
rapy are always the same (Levine et al., 2005; Sharp, 
2008): reduce pain, facilitate healing, increase (or 
maintain) muscle strength, restore normal osteokine-
matic and artrokinematic movement of joints, incre-
ase the general condition and restore normal functio-
nality.
Based on the findings on physiotherapeutic as-
sessment (symmetry, kinematics, end feel, flexi-
bility, translation, etc.), the physiotherapist can 
choose out of three therapeutic categories to achieve 
these goals (Prydie and Hewitt, 2015). They 
can either be used separately or in combination. 
The first category is manual therapy. This therapy in-
cludes all techniques that involve the use of the hands 
of the physiotherapist. It is mainly used to reduce 
pain and help with loss of motion secondary to neuro- 
musculoskeletal disorders (Saunders et al., 2005). 
The second category is the use of therapeutic mo-
dalities. It involves every technique, in which an 
external energy source is used to stimulate or sup-
port the healing process (Prydie and Hewitt, 2015). 
The third category consists of therapeutic exercises. 
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This category holds every exercise that actively trains 
the muscles and improves the mobility of the joints.
These exercises also help in training coordination, 
proprioception and core stability. In a later stage, they 
are indispensable to train muscles and improve car-
diorespiratory fitness. (Prydie and Hewitt, 2015). A 
lot of these exercises are part of the home exercise 
program. Owners should continue to revalidate/train 
their pet at home using the guidelines given by the 
physiotherapist. As it is a very important part in phy-
siotherapy, good instructions on how to perform the 
exercises are required (Prydie and Hewitt, 2015).
MANUAL THERAPY
Manual therapy is a term that covers all soft tissue 
techniques used in (animal) physiotherapy with the 
intention to soothe pain, improve tissue extensibility, 
increase range of motion (ROM), change muscle ten-
sion (relax or stimulate), manipulate soft tissue and 
joints, reduce swelling and inflammation and improve 
the general circulation (Zink and Van Dyke, 2013). 
Manual therapy principally consists of soft tissue mo-
bilization (i.e. massage), joint mobilization and pas-
sive movement (pROM) (i.e. cycling movements). 
Although the techniques of different types of manual 
therapy are well described in the veterinary litera-
ture, to date, only limited information can be found 
regarding clinical results in animals (Bockstahler et 
al., 2004; Saunders et al., 2005; Zink and Van Dyke, 
2013; Prydie and Hewitt, 2015). Most references 
are based on data found in the human literature and 
provide controversial and limited documentation on 
soft tissue mobilization (Hertling and Kessler, 2006; 
Zink and Van Dyke, 2013). Studies on joint mobili-
zation and pROM show positive effects in humans, 
but research lacks in veterinary medicine (Landrum 
et al., 2008; Zusman, 2010). Although the principles 
are similar, straight forward interspecies extrapolation 
should be treated carefully. In one study, massage was 
actively incorporated in the physiotherapeutic proto-
col of dogs with degenerative myolopathy, besides 
active and passive exercises and hydrotherapy (Kath-
mann et al., 2006). This report demonstrates that in-
tensive physiotherapeutic treatment may prolong the 
life expectancy by factor five compared to dogs with-
out physiotherapy. However, the study design could 
have biased this result, as the owners were involved 
in the group selection. 
THERAPEUTIC MODALITIES
Therapeutic modalities use physical forces, such 
as temperature, electric current, sound and light to 
create an effect on tissue. Each of these modalities are 
discussed below.
Temperature
The use of temperature changes is one of the ol-
dest forms of physiotherapy and is easily accessible 
to veterinarians and owners (Olson and Stravino, 
1972; Millis and Levine, 2014). The purpose of heat 
and cold treatment is to decrease pain, reduce swel-
ling, improve flexibility and promote overall healing. 
The principle is based on universal physiologic cell re-
actions. Cold induces vasoconstriction decreases blood 
flow, muscle spasm and tissue swelling, reduces meta-
bolism and enzyme-mediated tissue damage and gives 
analgesia by decreased nerve conduction velocity. 
Heat has the opposite effect. It induces vasodilatation 
and leukocyte migration, increases the blood flow, 
soft tissue extensibility and metabolism, relaxes mus-
cles and reliefs pain (Michlovitz, 1996; Millis and Le-
vine, 2014). 
Cold
A study by Bocobo et al. (1991) investigated the 
optimal application of cryotherapy in the dog. Ice-
packs were used on the stifle joint for 5, 15 or 30 mi-
nutes and intra-articular as well as rectal core tem-
peratures were noted. A linear drop of intra-articular 
temperature was noted with a longer period of coo-
ling. The core temperature was minimally affected up 
to 15 minutes of treatment (0.1°C). Thirty minutes of 
cooling resulted in a further 0.5°C drop of core tem-
perature. The effect of cooling remained for another 
21.7 to 33.2 minutes. The use of ice water emersion 
resulted in a much higher temperature drop both in 
intra-articular and in core temperature, and in a longer 
lingering effect of approximately one hour (Bocobo et 
al., 1991). Wakim et al. (1951) found that using ice-
packs on the canine stifle for more than 30 minutes 
does not cause additional effect. Therefore, it can be 
concluded that the optimal duration of local cryothe-
rapy on the canine stifle, with minimal effect on the 
core temperature, is 15 to 30 minutes, with an ideal of 
20 minutes (Millard et al., 2013). For optimal effect, 
this treatment is to be repeated two to four times a day 
(Millis, 2004).
The effect of cryotherapy on the stifle has been in-
vestigated in two studies. In one study, it could be de-
monstrated that postoperative tissue swelling after ex-
tracapsular stifle surgery decreased significantly more 
when using icepacks (all or not combined with banda-
ging), than with the use of bandaging alone (Rexing 
et al., 2010). In the other study, the effects of cryothe-
rapy after tibial plateau levelling osteotomy (TPLO) 
were described. A significant lower pain score, lower 
lameness score, less swelling and better ROM in the 
first 24 hours after surgery were demonstrated (Dry-
gas et al., 2011).
Heat
The easiest way to apply heat to the body is to 
use superficial agents such as hot packs (Millard 
et al., 2013; Millis and Levine, 2014). Heat can ei-
ther be used on soft tissues that entered the hea-
ling phase (48 hours post trauma at the earliest) or 
in cases of chronic pain (Millis, 2004; Millard et 
al., 2013). However, no scientific data on the ac-
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tual healing effect of heat in small animal medi-
cine can be found to date (Millard et al., 2013). 
Besides the purely healing effect, heating soft tissues 
also has another function. When applying heat prior to 
stretching and exercise, it might cause less tissue dama-
ge and a larger ROM (Millis, 2004; Millis and Levine, 
2014), facilitating other physiotherapeutic exercises. 
A recent study on the heating effect of warm compres-
ses on the lumbar region in dogs demonstrated that a 
10-minutes application of a 47°C compress resulted 
in a 4.14° increase at 0.5 cm depth, 2.2° increase at 
1cm depth and 0.58° at 1.5 cm depth. Core tempera-
ture was not affected. Shorter application resulted in 
lower increase of temperature, longer application did 
not show significant increase of temperature. Studies 
on the duration of the heating effect are not available 
to date (Millard et al., 2013).
To heat deeper structures up to 5 cm, external 
heat compresses are not sufficient. Other modalities 
such as continuous ultrasonography or infrared/laser 
should be considered (Millis, 2004; Steiss and Le-
vine, 2005).
Electric current
Electrical stimulation in small animal physiothe-
rapy has mainly been used with the intention to ease 
pain or to stimulate the muscle and/or nerve function 
(Bockstahler et al., 2004; Steiss and Levine, 2005; 
Zink and Van Dyke, 2013; Prydie and Hewitt, 2015). 
In veterinary medicine, devices used for electrical sti-
mulation are generally small portable units powered 
by a nine-volt battery. The device has either one or 
two power cords leading to the electrodes (Figure 1). 
The better equipped devices both have a pain reduc-
tion and muscle stimulating function.
Transcutaneous Electrical Nerve Stimulation (TENS)
This is a type of electrical stimulation especially 
used for pain control (Bockstahler et al., 2004). The 
principle of TENS is based on the Gate Control The-
ory, that proposes a mechanism in the dorsal horns 
of the spinal cord that acts like a gate that can either 
inhibit or facilitate transmission from the body to 
the brain on the basis of the diameters of the active 
peripheral fibres, as well as the dynamic action of 
brain processes (Melzack and Wall, 1965) (Figure 2). 
Neural systems have three important types of fibres 
(Bockstahler et al., 2004): 
- Aβ fibres are fast transmitting fibres for vibration 
and pressure sensation.
- Aδ and C fibres are slow transmitting fibres con-
ducting pain signals.
- Substania gellatinosa (SG) cells inhibit the pain 
signal to the brain.
By overstimulating the Aδ and C fibres, SG cells 
get activated and the pain signal is blocked. In other 
words, the brain receives an overload of information, 
resulting in a blocked transmission of pain signals 
(Fox, 2013). 
Figure 1.  Neurotrac® TENS/NMES device.
Figure 2. Gate control theory (Adapted from Zeilhofer 
et al., 2012)
Figure 3. The use of NMES on the front leg of a dog.
TENS has been demonstrated efficient in ortho-
pedic and neurologic conditions in humans, but re-
search in the veterinary field is still limited (Millis 
and Levine, 2014). In one study, the effect of TENS 
on five osteoarthritic canine stifle joints was evaluated 
using force plate evaluation. A significantly improved 
weight bearing could be demonstrated, starting from 
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30 minutes until 210 minutes after treatment, with a 
peak improvement at 30 minutes (Levine and Millis, 
2002). 
Mlacnik et al. (2006) investigated the possible be-
nefit of TENS combined with a weight loss program 
in dogs with several types of lameness. It was ob-
served that dogs that had TENS not only lost weight 
faster than dogs without TENS, but also showed bet-
ter weight bearing (validated by force plate) than the 
other group (Mlacnik et al., 2006).
Neuro muscular electrical stimulation (NMES)
NMES indicates that electrical current is used 
to stimulate a muscle or nerve using an intact nerve 
(Bockstahler et al., 2004). Giving an electrical im-
pulse to the neuromuscular unit results in an initial 
contraction of the faster type II muscle fibres, follo-
wed by contraction of the slower type I muscle fibres 
(Figure 3). The power of an NMES induced muscle 
contraction is lower than that of a voluntary muscle 
contraction, but often, a maximal voluntary muscle 
contraction is impossible or undesired after injury or 
surgery. In those cases, NMES can help to maintain 
or revalidate the muscle function (Steiss and Levine, 
2005; Millis and Levine, 2014).
NMES has been used in a series of orthopedic 
and neurologic conditions in humans and has become 
standard plan of care in many conditions (Millis and 
Levine, 2014). Data in the veterinary literature are 
scarce but promising. In an experimental study in dogs, 
Johnson et al. (1997) demonstrated a significantly 
greater thigh circumference, an improved subjective 
lameness score and a lower degree of osteoarthritis. 
Millis and Levine (2014) investigated the difference 
in revalidation between ten dogs that had lateral su-
ture surgery for cranial cruciate ligament (CCL) rup-
ture. Five of the dogs received standard postoperative 
care consisting of rest and leash walks while the other 
five received additional ROM and walking exercises 
combined with NMES. A significantly greater thigh 
circumference and ROM were noted in the exercise 
Figure 4.  Mechanism of a piezoelectric crystal (Source: 
Global Epson).
Figure 5. Use of ultrasound on the stifle of a dog. 
group than in the group of dogs that received standard 
postoperative care (Millis and Levine, 2014).
Because electrical pulses are generated to pass 
through tissues, animals with cardiac problems or 
pace makers should not receive NMES treatment. The 
therapy is also contraindicated in animals with a his-
tory of seizures. 
Soundwaves
Therapeutic ultrasound
In therapeutic ultrasound (US), energy created by 
vibration of a piezoelectric crystal is used. Due to an 
electrical current, the crystal starts to vibrate and cre-
ates ultrasonic sound waves (Figure 4). The frequency 
of the waves depends on the electrical current sent 
through the crystal. The amount of energy or inten-
sity carried by the soundwave corresponds with the 
amplitude and is usually measured in Watt per cm² 
(Bockstahler et al., 2004).
Sound waves migrate easily in an aquatic environ-
ment and are attenuated in an air environment. There-
fore, hair should be clipped and a water based me-
dium, such as water-soluble ultrasound gel, should be 
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used to accommodate the energy transfer (Millis and 
Levine, 2014) (Figure 5). Energy absorption is higher 
in tissues with high protein content. In terms of tissue 
types, this results in (low to high absorption) blood, 
fat, muscle, blood vessels, skin, tendon, cartilage and 
bone.
The effect on tissues depends on the type of ultra-
sound that is used: continuous wave (CW) ultrasound 
generates a continuous stream of energy, resulting in a 
tissue heating effect. In pulsed wave (PW) ultrasound, 
the energy stream is intermittently on and off. The lat-
ter mode is used when non-thermal effects are desired 
(Bockstahler et al., 2004; Prydie and Hewitt, 2015).
Continuous wave (CW)
This application was the initial goal of ultrasono-
graphic therapy. Tissue heating is claimed to have an 
influence on a variety of conditions such as, increased 
collagen extensibility, blood flow, nerve conduction, 
enzyme activity and decrease in pain sensation. 
The depth of the heating effect is determined by fre-
quency and amplitude. Most devices have 1MHz- and 
3MHz-frequency settings. 1MHz Frequency delivers 
heat at a depth of 2 to 5 cm, 3MH frequency between 
0.5 and 3 cm of depth. The higher the amplitude, the 
more energy is delivered, the higher and faster the 
temperature increases (Millis and Levine, 2014).
In a study with ten dogs, a 3MHz probe was used 
to induce an increase of temperature in the thigh mus-
cles. The difference in temperature was measured 
using heat sensitive needles at 1, 2 and 3cm of depth. 
Depending on the intensity, an increase up to 4.6°C, 
3.6°C and 2.4°C, respectively, could be demonstrated. 
This effect remained present for about ten minutes 
(Levine et al., 2001).
It can be concluded that CW ultrasound is useful 
for heating tissue to at least 3 cm of depth and that an 
increase of amplitude results in an increase of tissue 
temperature. 
Pulsed wave (PW)
Contrary to CW, the aim of PW is not to heat the 
tissue but to deliver energy to the deeper tissues. This 
energy can be used to repair either soft tissue or bone. 
Looman et al. (2003) demonstrated that PW does not 
have a thermal effect. In their US study on tendon tis-
sue, they found that the thermal effect of PW is sig-
nificantly lower (increase of temperature lower than 
1.5°C) than in case of CW. Contrary to what is seen in 
the CW, the increase of intensity gave no significant 
increase in the temperature of the tendon tissue (Loo-
nam et al., 2003). 
Pulsed wave ultrasonography aids in the modula-
tion of the inflammatory process (Millis and Levine, 
2014). By stimulating the platelets, neutrophils, ma-
crophages and causing mast cells to degranulate, the 
inflammatory cascade is facilitated (Maxwell, 1992). 
Therefore, the inflammation period should run smoo-
ther and faster. 
In human medicine, PW is used for several soft tis-
sue conditions, with good result. The main indications 
in humans are tendinitis, bursitis, joint contracture, 
pain, muscle spasms and treating of scar tissue (Millis 
and Levine, 2014). Reports on soft tissue repair are 
scarce in the veterinary literature. There is one study 
on rats and one on rabbits investigating muscle trau-
ma and ear trauma, respectively, but without any hard 
evidence of effects on long term. In the acute phase, 
PW would be beneficial (Dyson et al., 1968; Rantanen 
et al., 1999). Although it is most likely that animals 
also benefit from PW, it has yet to be proven.
More research has been performed on bone repair. 
Several studies in rats and dogs have demonstrated 
a beneficial effect of PW in the acute phase of bone 
healing, and even in the process of delayed- and 
non-union (Zorlu et al., 1998; Rantanen et al., 1999; 
Tanzer et al., 2001; Rawool et al., 2003; Rodrigues 
et al., 2004; Schortinghuis et al., 2004; de Sousa et 
al., 2008; Favaro-Pipi et al., 2010; Mosselmans, 2011; 
Mosselmans et al., 2013; Toy et al., 2014).
Shockwave
Shockwave therapy is based on the creation of 
high pressure and high velocity soundwaves that are 
sent through the skin to the desired location. Based 
on the density of the tissue, more or less energy is re-
leased. The main differences between ultrasound and 
shockwave therapy is that the latter does not induce 
heat, has a lower frequency and minimal tissue ab-
sorption (Millis and Levine, 2014).
The limited studies that are available in small 
animal veterinary medicine focus on pain relieve in 
dogs with osteoarthritis (OA) of the hip (Mueller et 
al., 2007), OA of the stifle (Dahlberg et al., 2005) and 
dogs with patellar desmitis post-TPLO (Gallagher et 
al., 2012). In all of the studies, a positive effect of 
shock wave therapy was reported, although significant 
changes were only noted in the studies on hip OA and 
patellar desmitis. The positive effect of shockwave 
therapy on OA in elbows was demonstrated in fifteen 
dogs (Millis et al., 2011).
The effect of shockwave therapy on soft tissues, 
tendons, ligaments and wound healing has mostly 
been examined in laboratory animals, serving as a 
human model. Positive effect has been demonstra-
ted, but up till now, data on dogs are not available. 
Preliminary results on the effect of bone healing post 
TPLO are promising but need to be further investiga-
ted on fractures or delayed union (Kieves et al., 2015).
Because of the intensity of the waves, shockwave 
is not indicated in case of neoplasia, acute inflamma-
tion, recent surgery, presence of implants, unstable 
fractures, neurologic deficits, immature animals and 
coagulation disorders (Bockstahler et al., 2004; Millis 
and Levine, 2014).
Although promising effects were demonstrated on 
OA, wound healing, fracture and ligament healing, 
more research in the canine field is necessary to esti-
mate the real value of shockwave therapy.
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Light Therapy
For many centuries, healing effects have been at-
tributed to light. Over the last years, laser (i.e. light 
amplification by stimulated emission radiation) the-
rapy has become increasingly popular for the treat-
ment of a variety of conditions. For physiotherapeutic 
purposes, there are two main groups: cold lasers or 
low level laser therapy (LLLT) and therapeutic lasers 
(Millis and Levine, 2014). The classification of the la-
ser devices is based on their power. LLLT lasers are 
classified as Class 3 and have a wavelength up to 500 
milliwatts (mW), while the more powerful therapeutic 
lasers are classified as Class 4 (higher than 500 mW) 
(Prydie and Hewitt, 2015). A more detailed descrip-
tion on the classification of lasers is not subject of this 
review and can be found on the website of the Ameri-
can National Standards Institute (ANSI).
The effect of laser is based on the emission of dif-
ferent wavelengths that are absorbed by the chromo-
phores in different types of tissues. Each tissue has 
a different concentration of chromophores and the 
wavelength of the laser influences the absorption by 
the chromophores (Millis and Levine, 2014). The 
physiotherapeutic effect of laser therapy may vary, 
depending on the type of tissue and the different 
wavelengths of the laser.
Wavelengths under 600 nanometre (nm) are mostly 
absorbed and scattered by melanin and hemoglobin, 
and thus have little biologic effect. Wavelengths over 
1400 nm are absorbed by water, and again have no 
biologic effect. Therefore, the optimal wavelength for 
therapeutic lasers should be between 600 and 1200 nm 
(Figure 6).
The wavelength also influences the depth of pe-
netration. Longer wavelengths penetrate deeper (up 
to 2 cm direct penetration and 5 cm indirect penetra- 
tion) than shorter wavelengths. Therefore, lasers with 
shorter wavelengths may be used for superficial inju-
ries, while lasers with a longer wavelength may work 
deeper.  Studies on skin penetration have mainly been 
performed on human skin (Kolarova et al., 1999; 
Esnouf et al., 2007). The effect of the skin compo-
sition and coat of animals on the penetration is cur-
rently unknown.
The power of a laser influences treatment time 
more than it influences the effect of the therapy. The 
power of a laser is expressed in watts (W). The energy 
delivered by a laser is expressed in joules (J) (= watt 
x seconds) per cm². Therefore, the higher the power 
of a laser (W), the less time is needed to deliver the 
same amount of energy (J). For example, a laser with 
double power will need half the time for the same ef-
fect (Figure 7).
The most frequently advocated indications for la-
ser therapy are wound healing and pain management, 
although scientific proof is scarce and is often based 
on in vitro models (Millis et al., 2005). 
Studies that involve life animals are limited to 
laboratory animal studies and reveal carefully po-
sitive results concerning wound healing, especi-
ally in the early phase of healing (Braverman et al., 
1989; Rezende et al., 2007; Peplow et al., 2010). 
Laboratory animals have also been used to examine 
the effects of LLLT on bone healing. Most of these 
studies have demonstrated a (mild) positive effect 
when laser therapy was used either alone or in com-
bination with another modality (Pinheiro et al., 2000; 
Lirani-Galvao et al., 2006; Gerbi et al., 2008). The 
therapy has shown to be most effective in the early 
stage of bone healing. (Pinheiro et al., 2000; Queiroga 
et al., 2008; Batista et al., 2015) Where US therapy is 
believed to have its optimal effect on bone resorption, 
LLLT is believed to be responsible for an optimizati-
on of bone formation (Lirani-Galvao et al., 2006). The 
effect on cartilage is dual. Laser therapy shortly after 
cartilage damage might induce better healing of the 
lesion (Guzzardella et al., 2000; Morrone et al., 2000; 
Guzzardella et al., 2001), but there are also indications 
that it might protect the quality of the cartilage during 
periods of disuse and immobilization (Akai et al., 
1997; Bayat et al., 2004). Whether these effects are 
similar in other animals is still to be determined.
Several studies in humans and animals have de-
monstrated that laser therapy reduces pain sensation 
(Millis et al., 2005; Millis and Levine, 2014). Although 
the exact mechanism is still unclear, two theories have 
been proposed. The first theory postulates a release of 
endorphins and enkephalins (Millis et al., 2005; Mil-
Figure 6. Optimal wavelength in LASER treatment. 
Hb= Hemoglobin; HbO2= Oxygenated Hemoglobin
(Source: www.spie.com)
Figure 7.  Laser therapy in a dog with chronic elbow 
arthritis. 
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lis and Levine, 2014). The second theory is based on 
two studies in rats, where laser therapy induced an in-
hibitory effect on the conduction of peripheral nerves 
by inhibiting peripheral nociceptors (Tsuchiya et al., 
1994; Wedlock et al., 1996; Wedlock and Shephard, 
1996; Chow et al., 2011; Yan et al., 2011).
Laser therapy has also been studied in nerve re-
validation with positive effect as well in rat models 
and in a dog model. This effect was seen in both the 
acute post-traumatic stage and  the more chronic ca-
ses of nerve injury. Laser therapy resulted in better 
functional activity, less scar tissue, decreased degene-
ration of motor neurons and increased myelinization 
and axonal growth. In the dog study, the spinal cord 
was transected and replaced with a graft. All dogs that 
received laser therapy walked after nine weeks, while 
the other dogs remained paralyzed (Rochkind et al., 
1986; Rochkind et al., 1987; Shamir et al., 2001; Shin 
et al., 2003; Rochkind, 2004).
In a study by Draper et al. (2012), the effect of 
LLLT on the revalidation of T3-L3 disk herniation 
was investigated in 36 dogs. All dogs underwent 
hemi-laminectomy. Eighteen of them had additio-
nal laser therapy of the affected region for about five 
days after surgery. The time to regain mobility of the 
dogs that received LLLT was three to five days, which 
was significantly lower than for the dogs that only re-
ceived surgery (about 14 days). This led to the conclu-
sion that LLLT is beneficial in the revalidation of disk 
herniation patients (Draper et al., 2012).
LLLT might have benefits on other tissues and con-
ditions, such as tendons, ligaments and osteoarthritis. 
Although several studies have been performed in hu-
man medicine, scientific veterinary literature on this 
subject is not available for the moment (Millis and 
Levine, 2014).
Because LLLT uses both visible and invisible light, 
protective eyewear is required. Heat generated by la-
ser light may damage the retina. Therefore, caution 
should be taken while operating the laser and treating 
tissues in the region of the eyes. For the same reason, 
laser should not be used over growth plates, malig-
nancies and in pregnant patients (Millis and Levine, 
2014; Prydie and Hewitt, 2015).
Other modalities
Over the last years, a static or electromagnetic 
field has been advocated to be beneficial in revalida-
tion therapy. The main focus of this modality is (OA) 
pain reduction, although it is claimed to have some 
positive effects on wound and bone healing as well 
(Millis and Levine, 2014). 
Evidence to support these statements are scarce to 
absent. The limited proof that may be found in the li-
terature is often based on a single study with a limited 
number of patients (Khanaovitz et al., 1994; Scardino 
et al., 1998; Sullivan et al., 2013). 
Before considering this therapy as a standalone 
treatment, more peer-reviewed, well-designed studies 
are needed.
THERAPEUTIC EXERCISES
Exercise is an important factor in rehabilitation. 
Passive movement and modalities are a great aid, 
but natural muscle stimulation is still the best way to 
exercise muscles. A good physio-therapeutic protocol 
should therefore be composed out of a combination of 
manual therapy, modalities and therapeutic exercises 
(Bockstahler et al., 2004).
It is not the objective of this review to discuss 
every type of exercise. These are well-described in 
the literature (Bockstahler et al., 2004; Sharp, 2008; 
Millis and Levine, 2014; Prydie and Hewitt, 2015).
Therapeutic exercises can be divided into three 
groups: passive, assisted and active exercises. The 
best known therapeutic exercise is hydrotherapy, 
which will be discussed more extensively.
Passive exercises
These are exercises in which the animal does not 
actively use its own muscles. Examples are passive 
range of motion (pROM) and stretching exercises. 
The goal of these exercises is to facilitate the joints 
ROM and soft tissues flexibility (Bockstahler et al., 
2004).
Several studies have indicated that PROM exer-
cises following shortly after injury or surgery has 
a beneficial effect on the desired outcome (Olson, 
1987; Schollmeier et al., 1994; Schollmeier et al., 
1996; Millis et al., 1997; Crook et al., 2007; Jandi and 
Schulman, 2007).
Assisted exercises
In these exercises, the animals use their own muscle 
strength, while being supported by an aid or by a phy-
siotherapist (Figure 8). These exercises are useful in 
Figure 8. Assisted walking device used in a dog with sur-
gically treated Wobbler’s syndrome. 
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weight bearing and proprioceptive training (Bocks-
tahler et al., 2004). An example is balance board exer-
cises (Figure 9).   
Active exercises
Animals perform exercises using only their own 
muscle strength without any assistance. Known 
examples are Cavaletti rails and aquatic therapy 
(Bockstahler et al., 2004) (Figure 10). 
Aquatic therapy
One of the most popular exercises in veterinary 
physiotherapy is aquatic therapy. The reason for its 
success can be found in the properties of water:
Relative density
Relative density stands for the ratio of the weight 
of an object, relative to the weight of an equal amount 
of water (Haralson, 1986). It determines whether an 
object will either float or sink in the water. Density of 
an object is expressed in an exact number known as 
the ‘specific gravity’. The specific gravity of water is 1 
(Hecox et al., 1994). This means that if the ratio of the 
specific gravity of an object to water is more than 1, 
the object will have the tendency to sink, whereas ob-
jects with a ratio of less than 1 will have the tendency 
to float.
The specific gravity also determines which volume 
of the object will be submerged. For example, an ob-
ject with a specific gravity of 0.95 will be submerged 
for 95%, while 5% will float above the surface (Hecox 
et al., 1994).
Buoyance
This is the upward thrust of water acting on a body 
that creates an apparent decrease in the weight of a 
body while immersed (Hecox et al., 1994). A study 
in dogs demonstrated that the weight borne immersed 
in water relative to the weight on the ground was 
Figure 9. Balance board exercise. Figure 10. Cavaletti rail. 
Figure 11. Underwater treadmill for dogs. 
91% when the water reached the level of the tibial 
malleoli, 85% when the level reached the femoral 
condyles, and 38% when the water reached the level 
of the greater trochanter of the femur (Levine et al., 
2010). This results in more comfortable movements 
with less pain (Bockstahler et al., 2004). Buoyance 
together with the viscosity also assists in stabilizing 
less stable dogs, for example in cases of paresis or 
obesity (Millis and Levine, 2014).
Hydrostatic pressure
At a given depth, the pressure exerted by a liquid 
on a body is equally divided on all surfaces of that 
body, i.e. Pascal’s law (Polyanin and Chernoutsan, 
2010). Consequently, the deeper the body is submer-
ged in the water, the higher the pressure on the body. 
This might facilitate movements with less pain and 
reduce edema and swelling (Millis and Levine, 2014).
Viscosity 
Molecules in a liquid have higher cohesive forces 
than the molecules in a gas. Therefore, the resistance 
to move in a liquid, such as water, is higher than the 
resistance to move in air (Geigle et al., 1997). Exerci-
sing in water therefore stimulates the muscle function 
and cardiovascular fitness (Millis and Levine, 2014).
Studies in human medicine have demonstrated a 
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positive effect on muscle strength, muscle endurance 
cardiorespiratory endurance, agility and ROM com-
bined with a reduction in pain (Whitley and Schoene, 
1987; Speer et al., 1993; Millis and Levine, 2014). 
In veterinary medicine, studies are limited. One study 
has demonstrated an increased ROM after swimming 
in dogs with a surgically treated cruciate ligament 
rupture. These dogs also showed an 18.5% higher 
peak vertical force than dogs that had no post-opera-
tive hydrotherapy (Marsolais et al., 2003). 
A recent study has demonstrated that hydrotherapy 
has a beneficial effect on inflammatory biomarkers in 
dogs. Fifty-five dogs were divided into three groups: 
healthy dogs without hydrotherapy, dogs with hip OA 
with hydrotherapy, healthy dogs with hydrotherapy. 
The dogs were allowed to swim for twenty minutes 
three times a day for an eight-weeks period. Every 
two weeks, blood samples were collected to determi-
ne specific OA biomarkers. Starting from six weeks, 
OA dogs showed less pain on clinical examination 
and there was a significant change in biomarkers. It 
was concluded that swimming is beneficial for the 
treatment of dogs with hip OA (Nganvongpanit et al., 
2014).
In small animal rehabilitation, aquatic therapy is 
performed either in a pool or in an underwater tread-
mill. An underwater treadmill allows a better control 
of the treatment goals by altering the height of the wa-
ter and the speed of motion. No life vest is required, 
although support might be useful when the animals 
are still slightly unstable in their movement. When 
necessary, the physiotherapist can enter the treadmill 
along with the dog (Figure 11).
A pool requires more space and life vests for the 
patient. The physiotherapist is always required to en-
ter the pool with the dog. A treadmill can be incorpo-
rated into the pool.
Hydrotherapy may be used in some stadia of the 
rehabilitation of nearly all conditions. Because of 
its influence on musculature and the cardiovascular 
system, aquatic therapy also helps in training healthy 
dogs to improve their general condition (Millis and 
Levine, 2014).
CONCLUSIONS
Animal physiotherapy is to be considered in every 
orthopedic or neurological condition that causes pain 
and/or discomfort or dysfunction. Most of the techni-
ques are based on human studies and more recently, 
some veterinary studies have been published. Because 
of the versatility of therapy, it is not always easy to at-
tribute clinical progression exclusively to one techni-
que in physiotherapy (or even to physiotherapy itself). 
Based on the current literature, it can be concluded 
that there are strong indications that physiotherapy 
aids in the rehabilitation of clinical patients, whether 
it is used as pain relief or for intense mobility revali-
dation.
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